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1. Original Submission
1.1. Recommendation
Minor Revision
2. Comments to Author
General
Troin et al. present a detailed study on climate change simulations and potential climate change impacts on runoff in
three snow-dominated Canadian catchments using the Canadian RCM simulations driven by two ensembles of the Global
Climate Models CGCM3 and ECHAM5. Besides discussing potential change signals in these catchments they focus on an
analysis of the added value of using dynamic downscaling of global simulations over using GCMdata for hydrological impact
assessment only. The second issue discussed is the natural variability of climate as simulated by the ensembles of each GCM
and the two CRCM-GCM combinations. The combination of both evaluations results in an uncertainty assessments different
to most other studies where uncertainty is usually assessed by inter-model comparison of RCMs and/or GCMs only.
In general, themanuscript adds new and important aspects to the general discussion of uncertainty evaluation of regional
climate scenario simulations for impact assessments, especially inhydrology. Although these aspects nowaddressedbyTroin
et al. arewell-known (e.g. Foley (2010): Uncertainty in regional climatemodelling: A review. Progress in Physical Geography,
34(5): 647-670), only few RCM/GCM application studies have investigated them. Regarding the regional aspects, the study
verywell describes the ability of both theCGCMand theCRCMmodel to reproducewell the climate over Eastern andWestern
Canada and hence is useful for streamﬂow simulation in both mountainous and level catchments in Canada.
Major issues
The results section is very exhaustive and sometimes exhausting to read. I would suggest shortening it a little bit by
giving more general descriptions of the results and maybe adding one or two new tables (see also below). In chapter 6, the
simultaneous description of RAW and BC indicators is more than irritating. One has to look at different graphs all the time.
The BC pdfs, for example, look basically the same, so why do you discuss them in depth and compare them to the RAW pdfs
where there are big differences?
The ﬁgures are generally well prepared and understandable. Yet, both the result section and the number of ﬁgures are
quite large. Especially the graphs detailing the bias corrected results. Hence, I propose to delete ﬁgure 3 and the right side
of ﬁgures 4 and 5 and prepare a table similar to table 5 which summarizes the variability of corrected and uncorrected
simulations for the analysis of natural variability. From my point of view, only the ‘internal variability’ indicators for the
RCM and RCM-GCM runs need to be listed, because BC of course has reduced any biases to negligible values. If the authors
think that the exact biases after correction are still relevant, they could be stated in the text or in the new table. Furthermore,
ﬁgure 7 can be deleted completely.
DOI of the original article:http://dx.doi.org/10.1016/j.ejrh.2015.09.003.
2214-5818/$ – see front matter
http://dx.doi.org/10.1016/j.ejrh.2015.12.010
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The Conclusions arewrittenwell, but are somehowweak andunspeciﬁc. Could you e.g.more explicitly statewhat is ‘fairly
onsistent’ in line 706? All in all ‘consistent’ is used in many cases, but is not really deﬁned. Is there a certain indicator for
his??? Another example is in lines 691-693 where you state ‘substantially lower differences’ but there is no quantiﬁcation.
owmuche.g. as a factor? In the end, basedone.g. ﬁgure10and11,what is the relativedifferencebetweenCRCMuncertainty
nd inter-GCM uncertainty?
Minor issues
Line 65 - delete ‘AS’ before 2005 in the Diffenbaugh citation
Line 137 - I would write ‘CRCM/GCM climate variables’
Line 138 - SWAT is not only ‘physically-based’ but in general ‘process-based’ including e.g. chemical processes.
Line 188 - What do you exactly mean with ‘the regional model’? CRCM, so ‘the Canadian regional model’ or ‘the regional
odel used’?
Lines 219-225 - For my taste, this is too much detail on the RCM for a hydrology journal.
Line 280 - As above, I would better write ‘SWAT is as process-based, semi-distributed model. . .’
Line 284 - What about wind speed etc.?
Line 308 - ‘basin conditions’
Line 358-360 - Here some ‘C’s are missing in CGCM-RAW and CRCM-RAW
Lines 419-433 - I am really confused about this paragraph. E.g. Isn’t it CRCM-RAW in line 420, line 421 and line 426? I
on’t see positive biases in the graphs showing ERA simulations (line 421 and 422).
Line 430-433 - ‘Such ﬁndings are observed in the CRCM-BC and GCM-BC simulations as well, . . .’ Mmh, I don’t see what
ou see, but a small cold bias of CGCM-based runs and a warm bias of ECHAM5-based simulations.
Line 445 - Better write ‘. . . between the BC and QC basins are still noticeable in the CGM-BC results.’
Line 458 -What do youmeanwith ‘. . . consistent in both the GCM-ES in the raw and bias corrected simulations.’?Maybe,
hat both raw and bias corrected GCM simulations have a large IV compared to the CRCM simulations?
Line 468 - Remove ‘the’ before bias correction.
Line 472 - I suggest to write: ‘. larger distance of these catchments from the western inﬂow boundary.’
Line 479 - ‘temperature has a lower magnitude.’
Line 480 - ‘these points are important for the signiﬁcance of . . .’
Line 503 - ‘This overestimated snowmelt peak likely results from both . . .’
Line 512-514 - The sentence that starts with ‘However, . . .’ is not clear to me. I don’t see a consistent underestimation by
CMs (ECHAM5 overestimates a lot!) and reanalysis ﬁts the OBS well!
Line 528 - ‘CRCM-RAW’
Line 641 - I think this is not clearly written for everybody. I suggest: ‘The choice of using a RCM instead of a GCM only
as more inﬂuence on the variability of raw and bias-corrected hydrological simulations than the choice of the driving GCM
or CRCM.’
Line 645 - I don’t see that CRCM-E5 is consistent with ECHAM5, but as different as your results are!
Line 651 - ‘CRCM-C3-RAW does not greatly improve . . .’, delete the ‘d’
Line 685-686 - I suggest ‘Overall, CRCM-RAW leads to a deterioration of the driving GCM-RAW results for temperature
n all(?) basins.’
Line 691 - ‘This improvement is accompanied by . . .’
Line 697 - I think it should be ‘CGCM-RAW’ both times?
Line 707-717 - This paragraph should be checked for wording and grammar.
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